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Note on the Synthesis of Structures of Multiple- 103-12-3/12 
Looped Control Systems Including Elements with Lag 


of the investigations conducted here, it is shown, that it 
is necessary and sufficient for the purpose of keeping 

a control system with multiple-loops and with elements with 
lag even in the case of an unlimited increase of its 
amplification coefficients in a stable state, to demand, 
that every separate control circuit, the amplification co- 
efficient of which is in a condition to increase unlimitedly, 
belongs to that class of systems, with respect to its 
structure, which remain stable even in the case of an 
unlimited amplification coeffio1rent. It is shown, that the 
introduction of stabilizing arrangements at the input 
guarantees an additional excitation of the type <= 5X 


and the increase of the amplification coefficient 
Ks ox the independent course of the process in every single 


circuits of the control system with multiple loope and 
elements with lag. In that case, conditions ensuring the 
stability of the system on an unlimited increase of the 
amplification coefficient must be satisfied, of course, 
aik denotes the coefficient, determining the interrelation 
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‘ of the oontrolbd quantity with index i and k respectivelye 
&;, may be a number orm operator. 


There are 4 figures, and 6 references, 6 of which are 
Slavic. 


SUBMITTED: February 1, 1957 


AVAILABLE: Library of Congress 
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Theory of the Structure of High-Speed Autom:tic 
Control Systems (Teoriya postroyeniya struktur bystrodeystvuyu- 
shchikh sistem avtomaticheskogo regulirovaniya) 


Avtomatika i telemekhanika, 1958, Vol 19, Nr 7, 
pp. 621 - 632 (USSR) 


In the references 1-3 the rules for the composition of the 
structures of automatic control systems which are stable in case 
of an unlimited increasa of the amplification factor were stated. 
Here the investisations on the synthesis of such structures, with 
in the frame of which practically an arbitrary range of the po- 
sitive real frequency characteristic can be obtained, were con- 
tinued. I.e. a system with an arbitrary frequency transmission 
range can be obtained. Such systems have a high amplification 
factor not only at zero frequency but over the whole frequency 
range. The stabilizing devices hereby have a transmission function 
of the type p/F(p). The possibility is explained of using elenents 
with transmission functions u/F(p), where p is a constant, as 
stabilizing elements. A structure scheme of an automatic control 
system of N elements with transmission functions 
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“apr is investiguted. n of these elements are comprised by 


» See eer ? 5 ; 
stabilizing devices and this in form of local feedbacks with 
transmission functions 


F.(p It is assumed that the amplification factors of these 
n elerents can be varied within wide linits in the special case 
arbitramy increased. First the transmission function <f the given 
scheme ig determined. Then the properties of the system ire de- 
termined. It is shown that for the systems of the examined type 
the following property of the structure is valid as necessary 
condition for the stability at K, ed, + vy 2. Here 3 cases 


are possible: 1) v, = 0. The case of the introduction of a rigid 


i 
feedback. 2) v, = 1. The stabilizing device is an inte:;rating or 


i 
an aperiodical member. This is the case with a trarsmission function 
Card 2/4 of the type 
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Wy 
eS 
1 +%}P ° 
second order. This is the case with transmission function of the 
type 


3) 5 2. The stabilizing member is a memter of 


By 
All three cases here are discussed in detail. 


ap” + bp +1 


Subsequently general considerations are givon. It is shown thut no 
conclusions on the properties of the system can be drawn if con- 
siderations are only based upon the fact that sone of the operator 
multiplicands can be shortened 35 @ consequence of the inversion 
of tne transmission functions of the stablizing devices by am- 
plifiers with high amplification factors. This can lead to great 
errors. Therefore in all cases first the stability conditions of 
the auxiliary und of the degenorate equation must be explained 
Card 3/4 and then only on the bese of these conditions one must choose the 
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values of the constants of stabilizing devices. Pinally uethods 
for the consideration of the restrictions which are conditioned 
by the non-linearity of the characteristics of some elenents are 
shown, Sumnarizing, it is stated th.t methods for tne structure 
synthesis with principally arbitfary reproduction accurscy were 
obtuined. There are , figures and 9 references, 9 of which are 
Soviet. 


SUBMITTED: June 23, 1957 


1. Control systems—Design 2. Control systems—Mathematical 
analysis 
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(Frequency changers 
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Meyerovs Mikhail Viadimirovioh 


Sintez gtruktur gistem avtomat icheskore sain OANA vy sokOy 
tochnost! (Synthes!s of Structures of High-precision Automatic 
Control Systems) Moscow, Fiamatgizs 1959» 2a Bs Errata 
slip inserted. 10,000 copies printed. 


Ea.: O-K- Sobolev; Tech. Ede? 3.5. Gavriloy: 


PURPOSE: This book is intended for designers: technical personnel, 
and gtudents in the field of automatic control systems. 


COVERAGE: This book deals with the synthesis of presision auto- 
matic control systems. It is claimed to be the first pook to 
aystematically present material on the synthesis of gtructures 


8 

Thus, physically airferent systems (electrics nydraulics etc.) 
can have the same structure. Problems of stability are dealt 
with, and an attempt ig made to astablish scientific principles 
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Spetaral'ny 
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TEXT: The dependence of the character of the relationships between 
ths cootrolled variables on the structure of aw} ti dimenga ional systems is 
rties of the system 


conaidered. This dapendancs is ralated to the prope 
and im particular to their a tonomy and invariance. The differential 
the controlled varia-~ 


equations Are set up for the most gtnsral cave whan 
bles are connected simul taneously through the controlled object (process), 


the measuring device ani the loud Thereby two cases are considered: 
(a) The control syatems with reapect to cach variable are gingle-loop 
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—a factor 


and (b) multiloop Cas- (a) it 
bles The following notatioor are 
trolled variable: k the gain 


the reference variable, 
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bles wi}] be the Stronger, the larger the gain of the ob 
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infinitely increased, In this Case (ice., wi th sufficiently large Overall] 
Gain), the system is autonomous to within € in 8teady-state Condi tions, 


Consideration this means that he system will be invariant if itiaag 
combined system. This statement ig illustrated by the Cxample of a sys tem 
e 


ayaten ig designed according to the Polzunov-Watt Principle, the influence 
of the loads Can be eliminated ( to Within €) only in Configurations which 
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£140/E335 
AUTHOR: Meyerov, M.V. (Moscow) 
TITLE: Multiply-coupled control systems 


a nauk SSSR. Izvestiya. Otdeleniye 


PERIODICAL: Akademiy 
Energetika i avtomatika, 


tekhnicheskikh nauk. 
no. 6, 1961, 21 - 29 
TEXT: The article considers certain properties of multiply- 
coupled control systems, where the couplings between individual 
regulated parameters occur through the controlled object and 
measurement system, where the control circuits for each jndividual 
regulated parameter have a single-loop structure consisting of 
basic element - the controlled object, measurement system, 
amplifiers and control organs. Each regulated quantity corres~ 
ponds to a separate transfer function. The article takes into i, 
account inertial elements in the control loops. Matrix notation C 
is used for the system equations as it is clearer and simplifies 
the investigation. A general expression is obtained for the 
regulated quantity in the form of a column vector. The concept 
of error coefficient matrix for the general case of a multiply- 
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Coupled contro! System is introduced, Which is analogous to the 
form introduced in the paper of N. Colomb and E.J. Justin 


matrix of each Separate system. The following Seneral 
Conclusions are obtained: the mutual influence of the error 
Coefficients of different Circuits will be the weaker, the higher 
the amplifications in the individual Systems and the Stronger, 
the greater are the coupling factors through the object and tie 


dependent on the coupling Coefficients in the error Coefficient J 


There are ] figure and 3 references: 2 Soviet-bloc (one of 
which is a translation from a non-Soviet-bloc publication) 
and 1 non-Soviet-bloc (quoted in text). 
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AUTHOR: Meyerov, M. V. 
TITLE: On the possibility of noise-suypression in a clesas of 
dynamic systems 


PERIODICAL: Avtomutika i telemekhanika, v. 22, no. 1G, 1961, islt-l3e2 


TEXT: It is show that for o certain class of configurations, nenely 

those which permit an unlimited increase in the gain factor without bhe- = 
coming unstable, the noise can be suppressed (under certain condi tions) df 
by increasing the gain factors of certain elements. Both single-paraneter 
systems and miltidimensional systems are considered. Fig. 1 represent< 


a block-diagram of the single-parameter system. The input signal ee, 


assumed to be noise-free. The transfer functions of the noise-free e] 2-- 
me7:i3 are denoted by KR (p)/D;(p)- For the elements which are affected 


by noise, it is assumed that the noise and signal are applied at different 
points; the respective transfer functions are Kt R' (p)/D' (p). Tne 
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necesgary condition for thia class of systema is that the fr:.+ Olean t 
be noise-free. From the transfer functions of the system (Pir. 1}, tn. 
expression 
4 4 Yaa 
Tl LT store : 
m TT Di(p)D3(p)Dy(p) + DS(p)D4(p) | olng, ne 
i=l is] ; 
4 
'(p)Dt(p) | It 
s DS(p)Di(p) i Ri (p)K,K, xt 
(6) 
+ wD, (p)D)(p)D4(P)R,(P)R4(p)RE(P)KSK,£, + 
4 
Tl 
cane D,(p)D5(p)R4(p)KiE, 
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is obtained, where 1] zs ]1 =m. If the system remuins stable for 
’ 


m—0, Eq. (6) yields: lim x = x. . In other terms, if the 
20 out in 
system remains stable with infinitely large gain factors of the elements 
not directly subjected to the noise, the signal can be reproduced to any 
accuracy required. In this case, the configuration ig characterized by At 
the fact that the noises are Suppressed by the gain factors of the ele~ 
ments which are placed between the input and the element which is affected 
by the noise. The above system is realizable if it remains stable with 
infinitely large gain factors. The system's stability is determined by 
the roots of the equation 


4 4 
2 
a qT p,(m) + Kx, |] R.(p) = 0 for m—30 (8) 
The roots of Eq. (8) will lie to the left of the imaginary axis if: 
Card 3/6 
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(a) No - Ny 2, where N, denotes the degree of the polynomial rp, 


4 7 é 
and N, of the polynomial re, 3 (b) the equation T Ri (p)K,K = 0 av 


isl 


should satisfy the stability conditions; (c) the coefficients of the 
polynomials of Eq. (8) should satisfy o given relationship, dependii-g on 
whether Ny - N) equals two or unity. Further, the case which 1s most 


D N 
difficult to realize in practice is considered. Denoting Nk, Rs 0 
K, , one obtaina 
deg - 


Vv 
a TT (1 + T, P) + Kice 2 0 .S) 


where N is the number of elements (all of which ure aperiodic), v—-—the 
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(a) Ny - Ny 2, where Ny denotes the degree of the polynomial p,, 


and N, of the polynomial ra, 3 (b) the equation a R. , (P)K,K = 0 Ae 


should satisfy the stability conditionay (c) the coefficients of the 
polynomials of Eq. (8) should satisfy o Given relationship, depending on 
whe ther Ny - Ny equals two or unity. Further, the case which is most 


Dn N 
difficult to lize i ractice ia consid d. OD ti K Kt 
rea e in pra ei onsidere eno ting ‘a ; ‘7 3” 
K » One obtains 


de 
& N 


2” T] (1+ Tp) + Ky, <0 19) 
isl 


where N is the number of elements (all of which are aperiodic), v-—the 
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number of elements (emong N) with large sin factor. N-2 omplifiers are 
introduced into the system. Fig. 2 shows such a system. After tranafor- 
mations, one obtains 


N~2 
KK, [| (1 + Tp) = 0 (18) 


which satisfies always the stability conditions: The necessary and suf- 
ficient stability condition involves an auxiliary equation and can be 
ensured by appropriate choice of T, and of K,K,- In the case of a ml ti- 


dimensional system, too, the noise in the i-th circuit can be suppressed 
by increasing the gain factor. The system can be considered aos composed 
of n noninteracting simple systems. It follows that the stability of 
the multidimensional system can be ensured; hence, such o system is feasi- 
ble. There are 3 figures and 14 references: 13 Soviet—bloc and 1 non- 
Noviet-bloc. The reference to the English-language publication reads as 
follows: N. Wiener, Extrapolation, Interpolation and Smoothing of Sta- 
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tionary Time Series, J. Wiley, 1949. 


SUBMI TTEDs March 29, 1961 
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16.4000 (/03), 121, 1344 Ree 
AUTHOR: °3 Meyerov, Mw. Y. . 
{lity of a class of closed dynamic 


TITLE: Structural noise stab 
systems 

PERIODICAL: y“odemiya nauk SSSR. Doklady, Ve 129, Ro. 4, 1961, 827-829 

namio system which, in 

systems or other systems 

cozponents with the trans- 

ginplifying the matrremat:- 


TEXT: Subject c- investigation is a closed dy 
ent to suutomatic control 
The system con-+ists of hs 
‘>’, For reasons of 


special cases, 1. ey y.ivel 

with negative feeu- .:4- 

mission functions K 2 Pdi oy 
f the croblem under investigation, 


4t is assumed that the : 2S 


cal treatment o . 
total number of components subjected to noise action amounts to a + ™, the. 
components being arranged at different spots of the feedbdac« circuit. The 
a components are supposed +o ye nlacec, at one spot and the remaining m 
dm 3 elements are interposed, which are Es ae 


elements at another; between a an 
not subjected to the action of a noise. 
conditions can easily be applied to any arrangenent of 
Studies conducted here are Laged on the condition that 


The results obtained under these 
the components. \ 
at the input the 
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useful signal is undisturbed, and that tne first v components are nat sub- 

jected to the action o: a noise. Since the noise acts not only on the in- ee: 
put of a component,it mey de nssumed thet the transmission function from the : 
output of a given componer’ *o » spot vhere the noise is acting differs from 

the transmission function of this component. This «ind of transmission 

function is denoted by KiR(P), "ul (P). A schematic representation is shown 


in Fig. 1. The author proves the folloving property of the systems under 
investigation, which he refers to as structural noise stability: The degree 
of accuracy obtainable in the reproduction of a useful signal applied to the 
input of a system will be the greater the greater is the amplification 
factor of those components which are not subjected to noise action; sup - 
pression of noise is caused by such components of the dynamic circuit as are 
subjected to the action of noise. To furnish proof of this statement, the 
transmission function of the system shown in Fig. 1 is derived. 


oy 
Oo 


aud 


' KR, (P) (1) 
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holds for.components that are not subjected to the action of noise while 


KR, (P) _ RAP (2) 
xi = oy DP 


are subjected to noise action. By denoting the 


output signal by “ae ; 


4s valid for components that 
useful signal dy X,, and the 
wHes8+m KR (P) K Ry (P) 


+1] a ae jut D, (P) D, (P) ae oo 


cae ieee! KR, (P) KaRa(P) 
i DP DP P 
L im ‘ 
+ , ’ 
K,R, (P) o aK “s Ryy 9 (P) Kygp—aRies tenn (P) hog 


K.R.(P) One 
aan L D,(P) an I] (P) Dyin 


D, (P) Ja e+! Dite 
mbt mie K 
KoRn (Pd xs \{ wtath+/ vtath+ j—t Repatb-+i— Sees 
DyMP) =a om Dyvarpri(P) Dyyatprint 


KR, (P) (3) 
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igs obtained for ‘2 output quantities on the basis of Fig. 1, which may be 


written as vtatii+m 


‘m+ \] DAP) IT 


m 


DP) |] DP) Da(P) + 


ony fav pevta+h+1 


4 KaRa(P)DAP) |{ KARP) JE BaP) TL] RAP) x 


Imvti 


jvti fmv+a+th+i 
a 


x [] De(P)) xu = KaRa(P)D.(P) JE KeR(P) IE KR) (P) x 


pmvtath+l 
x IT py) TT 
joes pm rpath+ 


femv+i fmv+o+h+h bad 
. Bm 
Di(P)xe-+ m’KaRn(P) |] Ri(P) x 
(ma+1 
v+a 


x 5 []K-+o Rote (P) Kia aRevealP) ]] 2. (P) [D4 (P) + 


t hed 9 


a+A 


jum} 


+ Desa (P) Disa (P) + -- + J] 2,«>)} If D((P) fl Di (P) fia 


vel 


v+a+p 


fmav+1° Jmv+a+h+/ 


+ mt®KRa(P) TL Di(P)[De4esn(P) + Devato(P) + Desassei (P) +++ 
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F a 2 lf Dy+at8+! (P)|> II Kiresne) Rezesess (P) ; NG D,(P) * 

jab ’ jot ont “ 
x |] dP) Kv pa+6+/—t Rivegpei—r(Pyfati-a + Z 
’ povtatB+/ 

v+ath+m a : m ! } 

Be m+8 Il DP) ll DP) lI D,(P) Ka Rn (P) fa- 

fal {weet} fovtath th 


provided that 1/k = m and that the amplification factors of such components 
as are not subjected té noise action are gufficiently great. This results 
in lim x,y, % %ar° It is thus obvious that noise ocours the more intensely 
the farther is that component away from the input, which is subjected to 
noise action, the greater ig the number of preceding components which are 
not directly subjected to noise action, and the greater is their ampli- 
fication factor. There are 1 figure and 1 Soviet-bloc reference. 


ASSOCIATION: Institut avtomatiki fi telemekhaniki Akademii nauk SSSR 
{Institute of hutomation and Telemechanics of the Academy of 
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AUTHOR: Meyerov, M. V. 

TITLE:  SiSeitheaie: oF systems with rigid structures, which are 


equivalent to self-adaptive systens 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 5, 1962, 
1045-1047 ; 


TEXT: This is a study of controlled objects whose optimum performance is 
disturbed: 0 by external disturbances changing the characteristics of 
the object; (2) by self-induced changes in the characteristics. The 
resulting structure is assumed to be equivalent to a self-adaptive systen, 
when,in case (1), the processes in the system are independent of external 
disturbances and when, in case (2), the sensitivity 


eee according to HB. Bode (Network analysis and feedback amplifier 
2 


design) does not depend on the transient function of the object. The 
quality factor of the system is not studied. It is essential that a 
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q-factor was chosen which iff principle can be applied for the object 
characteristics without taking disturbances into account. Three cases are 
studied: (1) Measurable digturbances changing thé object characteristics. 
(Fig. 1, without dashed line). ¥,(P) is the transient function of the 


object, KW, (P) and W,(P) are the transient functions of the control system 


and of the stabilizer, respectively. The latter are chosen such that 
optimum performance without disturbances is reached at a sufficiently 

high amplification factor K. The structure is chosen such that stability 
is reached when K tends to infinity. If K ia sufficiently high, the 
structure in Fig. 1 without disturbances is proved to be equivalent to 

that with disturbances (dashed line). This means that such a system behaves 
like a self-adaptive one. It does not change its characteristics despite 
disturbances. External disturbances are compensated automatically. 

(2) Disturbances that change the object characteristics cannot be measured. 
The undisturbed object characteristics are assumed to be known. Fig. 1 is 
supplemented according to Fig. 2: The object model with W,(P) is intro- 


duced. Such a system is proved to behave like a self-adaptive one. 
(3) Self-induced changes in the object characteristics. The structure 
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of the control system must be chosen such that the required performance 
depends only slightly on the changes in the object characteristics. The 
K(P) 
W,(P) 
the object characteristics on the performance. K(P) is the transient 
function of the whole system and W, (P) is that of the object. The system 
K(P) 

is ideal when “a, (P) 
by introducing ae ee according to a method given by the author 
oe i telemekh., 22, no. 10 (1961)) are self-adaptive systems 

a typical case is shown in Fig. 3). In the general case of structures 
stable at K = oo, performance becomes independent of the change in the 
object characteristics when an additional object model with invariable 
characteristics is introduced. There are 3 figures. 


ASSOCIATION: Institut avtomatiki i telemekhaniki Gosudarstvennogo komiteta 
Soveta Ministrov SSSR po avtomatizatsii i mashinostroyeniyu i 
Akademii nauk SSSR (Institute of Automation and Telemechanics 
of the State Committee of the Council of Ministers of the 

Card 3/4 USSR for Automation and Mechanical Engineering and of the 


sensitivity §5 can be used to estimate the effect of the change in 


— 0. sicideaces that become stable at K = o and 
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Academy of Sciences USSR) 


SUBMITTED: April 23, 1942 


PRESENTED: . April 26, 1962, by 5. N. Petrov, Academician [ ee 
Pig. 1. ; Fig. 2. Legend: 6X = inlet, Gclx = outlet. 
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Ce 
"Synphesis of Systems with Fired Structures of 
Equivalent Self-Adjusting Systems." 


Paper to be presented at the IFAC Congress held in 
Basel, Switzerland, 27 Aug to i Sep 63 
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: ABSTRACT: The International Conference on Multivariate and Discrete Automatic 

i Control Systems was held in Prague from 9 to 12 June, 1965 within the framework | 

of the member nations of the Union of Economic Cooperation. Represented at the 
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for Direct Action on Solid Fuel Seams in Underground Gasification Without 
Sinking a Shaft) Moscow, AN SSSR, 1959. 234 P- 1,600 copies printed. 
Errata slip inserted. 

Sponsoring Agency: Akademiya nauk SSSR. Energeticheskty institut. 


Ed.: BE. A. Meyerovich, Professor, Doctor of Technical Sciences; Ed. of Publishing 
House: P. I. Zubkov; Tech. Ed.: T. Vv. Polyakova. 


PURPOSE: This book is intended for specialists in the coal industry concerned 
with the underground electrocarbonization of coal. 


COVERAGE: This book describes the use of electric current for the direct treat- 
ment of underground coal beds. The authors miintain that such Operationa call 
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for the use of a high-efficiency unit able to produce suffic 
power and to effect the release of the chemical constituents in the bed. 

In dealing with the electrical engineering problems involved in the process 
the work describes the electrolinking method. The results of field tests 

in electrolinking are provided in the work. The system or drilling gas. 
Permeable channels from the surface to the fuel bed ts described as ig the 
method of directing the fuel gases from the bed to the surface. The electrical 
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of Technical Sciences (Institut Khintt}; Chapter: 11 by yo Pan 'kovakty,, 


Chief Engineer of the Moscow pcy station; Chapter 
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S. P. Vladimirov and V. K. 


Red'kin (ENIN AN SSSR) contributed data on electrical measurements for Chapter 


mgaz Institute, 


assisted in compiling the joint reports of the Institute Of Power Engineering 
and VNITPodzemgaz on Operations conducted @t the Moscow PCU Station. Other 
Personalities mentioned include; Engineers y, A, Matveyev, P. F, Skafa, and 
I. 3. Garkuski (Glavpodzengaz )3 Professor N. v. lavrov, Doctor of Technical 
Sciences; Ts cP; Kirichenko, Candidate of Technical Sciences; Professor A. A. 
Agroskin; P, G. Zubkov, Candidate of Technical Sciences. The Estonian starr 
consisted of I. Gg, Kheyl', Acting Member of the Acadeny of Sciences » Estonian 
SSR; A. K, Freyberg, Chief Administrator Of the Shale and Chemical Industry 


» Director of the Institute 


of Chemistry, Academy of Sciences, and I, 8. Feyngol'd, Senior Selentific 


Worker , Institute of Chemistry, Estonian Republic. 
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Title : Computation of currents and voltages in an electric power system 


. feeding asymmetrical loads 
Periodical : Blektrichestvo, 9, 32-39, S 1955 


Abstract : The authors pregent a method of computing currents and voltages in 
& three-phase system feeding an Unsymmetrical load at several 
points, The method is based on the division of the whole systen 
into two parts: one symmetrical, the other asymmetric, The 
operating conditions of the symmetrical part are found by the 
method of symmetrical components, Currents and voltages in 
connecting points are determined by the method of successive 
approximations. The conditions of convergence applied for 
electric power system calculationa are analyzed, The same method 
is applied in an example to calculate asymmetrical currents and 
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voltages in an electric power system feeding from five substations 
the contact line network of a railroad operating on single-phase 
a-c current, Three tables, 6 connection diagrams, and 8 Soviet 
references, 1 ~ 1936, 7 - 1%9=1954, 


Institution : Power Engineering Im titute of the Academy of Sciences, USSR, and 
Trust for the Planning and Investigation of Thermal and Electric 
Power Plants, Networks and Substations, 


Submitted t My 31, 1955 
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KURENEV, S.I., dektor tekhnicheskikh nauk, detsent;, MEYRROVICH, E.A., dekter 
tekhnicheskikh nauk, prefesser; VURGIOV, R, ., OOXtEY tekyaicheskikh nauk, 
dotsent; POHOHAREVA, G.P., kandidat tekhnicheskikh nauk, detsent: IOUEIE, 
P.A., kandidat tekhnicheskikh nauk, detsent, 


Metheds fer calculating nonlinear circuits, Rlektrichestve ne.8:91-92 
Ag '56, (MLRA 9:10) 


1,Kafedra Voyenne--merskoy akademii imeni Erylova (fer Kurenev), 2. Energe- 

ticheskiy institut imeni Krzhizhanevskoge AN SSSR (for Meyerevich). 

3.Hoskevakiy energeticheskiy institut imeni Moleteva (fer Ienkin). 
(Electric circuits) 
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UEYEROV ICH, B.A,, doktor texhnicheakikh nauk, professor. 


Research carried out in 1954 in the Academy of Sciences of t>s 
U.S,5.R. by the 3.¢@. srzhiznanovwekit Slectric Power Institute on 
the use of electri- -urrent for ourvoses of underground coal 
gasification and further investigation taske. Podzes.gaz.ug). 
no.2:67=73 ‘57. (MLRA 10:7) 


1. Mnergeticheskiy inotitut Akadenii nauk SSSR. 
(Coal gasification, Underground) (Electricity in minine) 
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